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1. Ɨǔ  
 
 





















































1.3 ȷŚɾɽʺʎ  
 
ȸ ȷŚɾɽʺʎɣʣʸʰʅʒɾɽʺʎůʳʺʥʹɾɽʺʎɡDȱɏɵɴ 9ɀɾɽʺʎƅ
ɣŤ´ 100ɇɲ 300 nmɝɂɳȿǅȨɣƎƧɢƩǫȎƮɡœāɒɴʀʾʪʼˀʩɡ
ǎɷɵɜɃɴˁv 1˂ɀƅǅȨɡɣ˄Ŵȱɢƈʓʾʣʅǫȿɒɠɷə Hemagglutinin 
glycoproteinˁH˂Ɇɱɦ Fusion glycoproteinˁF˂ɈŞŋɐɜɃɴɀH ʓʾʣʅǫɣ
ƎƧƮɢd#ˁSLAM˂ɸǝǦɒɴuɝɂɳȿɕɢ¶ F ʓʾʣʅǫɡɱɳɢ
ƩǫȎƮɞʀʾʪʼˀʩɢƾiɈ­ɉǭɍɏɵɴɀʀʾʪʼˀʩɢ=0ɡɣǈÎə







RNA polymeraseĬÀɸɮəȿǱ?ʿǋǊɸǁɄɀPhosphoproteinˁP˂ɣ L ʓʾʣʅǫɈ
1Ɋɗɭɡ½ǍɠǉSʓʾʣʅǫɝɂɳȿL ʓʾʣʅǫɞɞɮɡǱ?ʿǋǊɡ1Ɋɀ 
















ȸ ȷŚɾɽʺʎɢʈʠʱɞǋǊʿȈŞŋɡɛɃɜȿv 3 ɡŬɒɀʈʠʱɣȿ9Ȕ
15,894 ʞʅʻʁʕʛɢʯɽʜʎȓþȓɢ RNAɝɂɴˁv 3A˂ɀǱ?ɆɱɦǋǊɢʩ
ʼʳˀʓˀȋFɸlɬ 3’ýŹɢ Leader ȋFɡɪɳȿȷŚɾɽʺʎɢƅ±Ëɡ½
ȭɠNȿPȿMȿFȿHȿLɢhȈȿɕɐɜ 5’ýŹɡɣʩʸʎȓɇɲʯɽʜʎȓiËɡ
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VɆɱɦ CʓʾʣʅǫɈʉˀʛɏɵɜɃɴˁv 3B˂ɀVʓʾʣʅǫɣ PȈɢmRNA
ɢņɢȮ{ɝ RNA ƙȥɞoɤɵɴĒčɸdɋȿʆɻʠʌʾˁG˂ɈÙ8ɏɵɴ 15ɀɍ
ɵɡɱɳĭɢƢǙʉʛʾɢǢɫąɈWɒɴɗɭȿƒĄɞɐɜ Ný 231ɻʰʠȍɣ P
ʓʾʣʅǫɞjɑɘɈ CýɈŘɠɴɻʰʠȍȋFɸɮɛȿVʓʾʣʅǫɈiËɏɵɴɀ

















ɢɾɽʺʎȖɝɂɚɜɮ-ÀɈ!Ƀ 18ɀʣʸʰʅʒɾɽʺʎůɡɣ 9 ŴɢɈɂɴ
ɈȿV ʓʾʣʅǫɣɕɢɄə 7 ɝ-ɏɵɜɃɴɢɡɐȿC ʓʾʣʅǫɣȷŚɾɽ
ʺʎɢɒɴʳʺʥʹɾɽʺʎɸlɭȿ4 ɢɫɈɮɛɀɪɗȿɻʅʐʊʹˀʓʾʣʅ
ǫɢťjÀɣ!ɊȿǜƎɠĒƨɡɣȄɃɈɂɴɍɞɈǵ§õɲɇɡɠɚɜɉɜɃɴ 19ɀ 
ȸ ȷŚɾɽʺʎɢ V ʓʾʣʅǫɣȿƱł6řɡɆɃɜȎǍɠ³OɸĄɗɒ Janus 
KinaseˁJAK˂/Signal transducer and activator of transcriptionˁSTAT˂ƑǯɡȎǍɠu
ɝɂɴ STAT1 Ɇɱɦ JAK1 ɡƒiɐɜĬÀWɸÐJɐȿĭɢʌʆʜʺƑǯɸș
ɒɴ 20,21ɀɍɢɛɢuɞƤǋi#ɸ±ËɒɴɡɣȿVʓʾʣʅǫɢɫɈɮɛC
ýŹɢɻʰʠȍȋFɈȎǍɝɂɴɀɪɗȿƎƧ=ɝÈĆ#ɸǝǦɒɴɾɽʺʎ RNA ʐ






1.5 C ʓʾʣʅǫɢĒƨ  
 












ȎǍɠuɝɂɴ eIF2ˁeukaryotic translation initiation factor 2˂ɢαʊʨʶʝʖʚ
ɈʹʾȍWɏɵɴɍɞɝƢǙɈÐJɏɵɜɃɴɍɞȿαʊʨʶʝʖʚɸʹʾȍWɒɴu
ɝɂɴ PKRˁprotein kinase double strand RNA dependent˂ɈĬÀWɐɜɃɴɍɞɈõɲ






ɈɂɴɀȷŚɾɽʺʎɢ RNAiËɣȿMinigenome assay ɞoɤɵɴƃöŠɠȴƉ











2. ŨŶţŠ  
 
 
ȸ ȷŚɾɽʺʎ C ʓʾʣʅǫɢĒƨǒăɣȿɡ MV(C-)ɸőɃɗÈĆȴɡɱɚɜ
õɲɇɞɠɚɜɉɗɀɕɢɠɇɝȿ6řÐJɯɾɽʺʎ RNAiËɡ1ɊɍɞɈŬqɏɵ
ɜɃɴɮɢɢȿ<#ŠɠDĒčɣõɝɂɴɀņɡȿɾɽʺʎ RNA iËɣɾɽʺʎ
ěɢĊ¨ɞɮɃɅɴĒčɝɂɴɈȿC ʓʾʣʅǫɡɱɴɾɽʺʎ RNA iËɡȗɒɴ
ŧǏɣɐɊȿC ʓʾʣʅǫɈďŠɞɒɴuɮõɲɇɡɠɚɜɃɠɃɀɕɍɝȿþŨ




3. ȴñĨ  
 
 
3.1 ƎƧɞɾɽʺʎ  
 
3.1.1 ƎƧ  




éÛɢŨŶɡɜđŸɏɵɗ 11ɀVero ƎƧɣ IFN-βȈɢʩʼʳˀʓˀȊDɸē
âɐɜɃɴɗɭɡƱł6řɢǞɈɝɉɠɃƎƧĈɝɂɴɀDMEM ƎƧě|y
ˁNissui˂ɡ 500 µg/mlɢGeneticinˁG418˂ɸĳRɐɗ|yɸőɃɜƕÖɐɗɀƓɣ 3ȿ
4óɡ«ǁɚɗɀɾɽʺʎɢÈĆȴɆɱɦɾɽʺʎɢP)Ūǝɡ&őɐɗɀ 











3.1.2 ɾɽʺʎÈĆȴ  
ȸ IC-B Ĉɣȿ1990 §ɡɣɐɇÄƤɇɲ[ȦɏɵɗȿȷŚɾɽʺʎɢȏŏĈɝɂɴ 42ɀ
þŨŶɝɣȿɕɢȈȋFɸɮɞɡƐàɅɾɽʺʎ$ǊÏǂɝɂɴʹʢˀʎʍɿʟ
ʘɼʅʎɸőɃɜǤǊɐɗ IC-B Ĉɸ&őɐɗɀǤǊɐɗɾɽʺʎɣȿB95a ƎƧɸőɃ
ɜ 3tƓɐȿ¸ɲɵɗƅɸ&őɐɗɀɾɽʺʎɢP)ɣ Vero/hSLAMƎƧɸ
őɃɜMedian tissue culture infectious doseˁTCID50˂ɸĸɒɴɍɞɡɱɳĤɐɗɀ 
ȸ C protein-deficient MVˁMV(C-)˂ɣȿIC-BĈɢȈȋFɸɮɞɡȿC ʓʾʣʅǫɢ
ŞŋɢɫɸēâɐɗƐàɅɾɽʺʎɝɂɴɀŽĩȿŻ=ƻ@éÛɡɱɚɜʹʢˀ
ʎʍɿʟʘɼʅʎɡɱɳ$Ǌɏɵɗ 24ɀC ʓʾʣʅǫɢēâɣȿPɆɱɦ V ʓʾʣʅǫɢ
ɻʰʠȍȋFɡ²ȪɸɂɗɅɠɃ 2ſÌɡʎʚʖʩʉʛʾɸ8ɒɴɍɞɡɱɳȿCʓʾʣ
ʅǫēâɾɽʺʎɸ$ǊɐɗɀC ʓʾʣʅǫɢŞŋɈēâɐɜɃɴɍɞɣȿɾʀʎʓʾʨ
ʼʖʘɼʾʆɡɜŪǝɏɵɜɃɴ 24ɀ$Ǌɏɵɗ MV(C-)ɣȿ|ȳƎƧɸőɃɜ 2 tƓ
ɐȿȴɡ&őɐɗɀ¸ɲɵɗƅɣȿVero/hSLAM ƎƧɸőɃɜ TCID50 ɸ
ĸɒɴɍɞɝP)ɸĤɐɗɀ 
ȸ ÈĆȴɢ'ɞɐɜȿþŨŶɡɆɃɜȯƛɡőɃɗ 3.5 cm2 dishɸőɃɗÈĆñĨ
ɸŬɒɀVero/hSLAMƎƧɣ 90%ʉʾʧʺʀʾʚɢŇÉɝ&őɐɗɀDMEM|yɸȝ
Ƀɗ¶ȿ150 µl ɢŀƿĴ|yɆɱɦɾɽʺʎĹİˁmultiplicity of infection˅moiˆ
1~5˂ɸĳRɐȿ37Ⱦȿ5% CO2ɽʾʃʵʪˀʓˀɡɜ 1÷ȖɽʾʃʵʪˀʚɐɗɀɕɢȖ
15DɆɉɡʩʻˀʚɸáɲɐȿƎƧɡɾɽʺʎĹİɈȂɠɊɇɇɴɱɄɡɐɗɀĴɸ
ȝɃɗ¶ȿ500µl ɢ DMEM |yɸőɃɜ 2 tīɃȿ100 µ/ml ɢ Fusion blocking 
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3.2 ǛƼɞÑ#  
 
ȸ ņɡǗǶɢɠɃțɳȿǛƼɣ Nacalai tesqueŮǊɸ&őɐɗɀ 
ȸ ĺƹĠɣǮƋĠǊǾǇƝMILLI-Q SPˁMillipore˂ɝ$ɲɵɗ 18.2 MȽɢǮƋĠɸ
ʁˀʚʅʻˀʨĺƹɐ&őɐɗɀ 






#ɝɂɴɀβ-actinɡɒɴÑ#ɣ SigmaɇɲǬ8ɐɗɀGFPɡɒɴÑ#ɣ Nacalai 
tesque ɇɲǬ8ɐɗɀĔÑ#ɞɐɜ&őɐɗȿAnti-Mouse IgG HRP conjugatedȿ




3.3 Şŋʪʅʓˀ$Ǌ  
 
3.3.1 pMV107 (-);GFP 
ȸ T7 polymeraseɡɱɚɜRNAiËɏɵɗ¶ȿMV polymeraseɡɱɚɜǱ?ʿǋǊɏɵ
ɴɱɄǘǕɐɗʳʙʺ MV ʈʠʱɝɂɴɀSidhu ɲɈ$ǊɐɗʪʅʓˀȿpMV107(-); 
CATɸ}þɞɐɜɆɳȿChloramphenicol acetyltransferaseˁCAT˂ɢɷɳɡ enhanced 
green fluorescent proteinˁeGFP˂ɸ8ɐɜɃɴ 35ɀɽʾʊˀʚɣpEGFP-N1ˁClontech˂
ɸ Ȓ z ɞ ɐ ɜ ȿ 5’-AGATATCCGAGCACCATGGTGAGCAAGGGC-3’ Ɇ ɱ ɦ
5’-TGGCTCGAGAATTACTTGTACAGCTCGTC-3’ ɢ ʩ ʸ ɽ ʯ ˀ ɸ ő Ƀ ɜ
polymerase chain reactionˁPCR˂ɡɱɳ¥ɐɗɀñȿȵċɣ pMV107(-);CATɸȒ
z ɞ ɐ ɜ ȿ 5’-CTCGGATATCCCTAATCCTGCTCTTGTCCC-3’ Ɇ ɱ ɦ
5’-CTGCTCGAGTTGGTTGAACTCCGGAACCCTA-3’ɢʩʸɽʯˀɸőɃɜ PCR
ɡɱɳ¥ɐɗɀɕɢ¶ȿɽʾʊˀʚɆɱɦȵċɣ EcoRV ɞ XhoIɝJțȌƌBŌɐȿ
ʸɽʈˀʌʷʾɐɗɀ 
 
3.3.2 pMV107 (-);Luc 





ȸ NýŹɡ HA-tag ɸƒiɏɔɗȿIC-BĈɢ C ʓʾʣʅǫɸŞŋɒɴʪʅʓˀɝɂɳȿ
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ʩʼʳˀʓˀɣ CAG ɝɂɴɀL$Ǌɐɗ pFlag-C Şŋʪʅʓˀɸ BamHI ɡɱɚɜ
įWɐȿC ʓʾʣʅǫɢȈÆ~ɸlɬȊDɸEɳCɐɜɽʾʊˀʚɞɐɗ 38ɀýŹ





Ʌ C ʓʾʣʅǫɸǤǊɒɴɗɭɡőɃɗɀɪɗ C ʓʾʣʅǫɢÑ#$ǊɡɮőɃɗɀ 
 
 
3.4 His-tagƒiƐàɅʓʾʣʅǫƇǊ   
 
ȸ ƭƹɣ BL21ˁDE3˂CodonPlus RIL-pLysSĈɸőɃɗɀpHis-Cɸƭƹɡ8ɐ
ɜ¸ɲɵɗʉʼʝˀɣȿ100 µg/ml AmpicillinɆɱɦ 34 µg/ml Chloramphenicolɸlɬ
LB|yɡɜȿOD600=0.3ɡɠɴɪɝ 37ȾɝØŢ|ȳɐɗɀIPTGȧĿĳRŕDɞɐɜ
ȐɸʕʵˀʨɡɞɳȿĚɳɢ|yɡ 0.1 µg/ml ɞɠɴɱɄ IPTGɸĳRɐɗɀë÷Ȗ|
ȳɐɗɢəƭƹɸtcɐȿBinding bufferˁ500 mM NaCl, 20 mM Tris-HCl pH7.9, 
0.1% TritonX-100, 5 mM Imidazole˂ɡÊĽɐɗɀġɝʩʼˀʨʓɽʩɢʒʝʇˀʓ
ˀɸőɃɜȿƎƧɸƄũɐɗ¶(60w, 2D, 5t)ȿ6,000 rpmȿ4Ⱦȿ10Dȅ¼ɐɗɀ
ĴɸHʕʵˀʨɡtcɐɗ¶ȿ10 krpmȿ4Ⱦȿ30 Dɝ>ȅ¼ɐȿĴɸtcɐɜʊʾ
ʩʺĹİɞɐɗɀƇǊɣ Novagen ɢ pET system manual ɸ`ƣɡǁɚɗɀBinding 
bufferɝëtīɚɗ Ni-NTA resinˁNovagen˂ɸʊʾʩʺĹİɡĳRɐȿ˃÷Ȗ 4Ⱦɝ
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åÔɐɗɀʁˀʩʾʂʸʱɡʊʾʩʺĹİɸĭɐɜ Ni-NTA resin ɸ3ɐȿ¸ɲɵɗ
Ĺİɸ Flow through ɞɐɗɀɕɢ¶ȿNi-NTA resinɣȿBinding bufferȿWash buffer
ˁ500 mM NaCl, 20 mM Tris-HCl pH7.9, 0.1% TritonX-100, 10 mM Imidazole˂ɸȬŗ
ɡĳRɒɴɍɞɡɱɳīĮɐɗɀÓCɣȿ100 mM Imidazoleɸlɬ Elution bufferˁ500 
mM NaCl, 20 mM Tris-HCl pH7.9, 0.1% TritonX-100˂ȿ300 mM Imidazoleɸlɬ
Elution bufferȿ500 mM ImidazoleɸlɬElution bufferȿ1 M ImidazoleɸlɬElution 
bufferɸȬŗɡ 500 µlɓɛĳRɐȿ¸ɲɵɗĹİɸʓʾʣʅǫĹİɞɐɗɀʓʾʣʅǫ
Ĺİɣǻăʢʖʧɺˀˁ20 mM Hepes-NaOH pH 8.0, 50 mM NaCl, 10% Glyerol, 0.5 




3.5 in vitro RNAiË  
 
ȸ RiboMAX Large Scale RNA production systems - T7ˁPromega˂ɸőɃɜȿʯʝʵɻ
ʺɡ·Ƀ in vitroɝɢRNAiËɸǁɚɗɀT7 RNA polymeraseɡɱɚɜǱ?ɏɵɴʪ
ʅ ʓ ˀ ɸ Ȓ z ɞ ɐ ɜ ő Ƀ ȿ 53 mer
ˁAGUAGAAACAAGGGUGUUUUUUCAUAUCAUUUAAACUUCACCCUGCUUU
UGCU˂ɢ RNAɢiËɸǁɚɗ 40ɀiË¶ȿ6% Native PAGEɡȕɐɜţŠɢʢʾ
ʛɸEɳCɐƇǊɐɗɀƇǊɐɗ RNAɣ[γ-32P] ATPˁ3,000 Ci/mmol˂ɸ}ǫɞɐɜ T4 




ȸ RiboMAX Large Scale RNA production systems - T7ɸőɃɜǗ 53 merɡťǉŠ
ɠȋFɸɮɛ 53 merɸiËɐȿjĎɡƇǊɐɗɀýŹɸèƘʸʪʺɐɗ 53 merɡ
ɐȿťǉŠɡƒiɏɔɴɍɞɝȿþȓ RNA ɞɐɜȴɡ&őɐɗɀ 
 
 
3.6 Filter binding assay 
 
ȸ tcɐɗƐàɅʓʾʣʅǫɆɱɦýŹɸèÀďǦɐɗþȓ RNA ɣȿBinding 
bufferˁ20 mM Hepes-NaOH pH 8.0, 50 mM KCl, 3 mM MgCl2, 1 mM DTT˂
ɝ 10 
µl ɢb¾ƉɝĲiɐɗɀCompetitiopn assay ɸǁɄȢɣȿɍɢb¾Ɖɡɏɲɡȧè
ÀďǦɐɗĉȍɸĳRɐɗɀ30ºCɝ 30Dɽʾʃʵʪˀʚɐɗ¶ȿʝʚʼʐʺʼˀʎƮɡ
ʎʮʖʚɐɗɀʝʚʼʐʺʼˀʎƮɣLɡ¦ǄWɐȿɻʖʐɽőɢǇƝɡʐʖʚɐɗɀʊ
ʾʩʺɸĳR¶ȿ500 µlɢ Binding bufferɸ 2tǽɐɜʝʚʼʐʺʼˀʎƮɸīɃȿʁ
ˀʚʸʍʁʆʸʧɼˀɡɱɳČCɐɗɀ 
ȸ  þ ȓ DNA ɣ ȿ 40 mer ɢ ʩ ʸ ɽ ʯ ˀ ȿ
5’-AGCTTACCATGCTGACCGGGGATCTGCTCCCATCTCTACG-3’ɸőɃɗɀɪ






3.7 Electrophoresis mobility shift assayˁEMSA˂  
 
ȸ ȴñĨ 3.6 ɡɂɴɱɄɡb¾ɏɔɗȿƐàɅʓʾʣʅǫɞèÀďǦɐɗþȓ








ɱɦʳʙʺMVʈʠʱɝɂɴ pMV107(-);Lucɪɗɣ pMV107(-);GFPȿɕɐɜ pCHA-C
ɣ 1: 1.5: 1: 1: 2ɢOiɝȿBSR-T7/5ƎƧɡ8ɐɗɀTransfectionɣ Gene juice
ˁNovagen˂ɸőɃɜȿʯʝʵɻʺɡ·Ƀǁɚɗɀ8ɒɴʪʅʓˀɢȐɸʊʾʩʺȖ
ɝżɐɊɒɴɗɭȿɕɵɖɵɢŷʪʅʓˀɸőɃɗɀ 








3.9 RT- quantitative PCRˁRT-qPCR˂  
 
ȸ őÇɐɗÈĆƎƧɣȿMagExtractor-RNAˁTOYOBO˂ɸőɃȿʯʝʵɻʺɡ·ɚɜ
Total RNAɸÓCɐɗɀɕɢ¶ȿDNase I bufferˁ10 mM Tris-HCl pH 7.9, 2.5 mM 
MgCl2, 0.25 mM CaCl2˂ɡÊĽɐȿ10~20 Uɢ DNase IˁLife technologies˂ɸĳRɐ
37ºCɝ 30DɽʾʃʵʪˀʚɐɗɀʧɿʠˀʺʿʅʼʼʬʺʱÓCȿʀʓʠˀʺƇǊɸǁɚ
ɗ¶ȿ10 mM Tris-HCl pH7.9 ɡÊĽɐȿNanodropˁThermo˂ɸőɃɜľ«ɸĤɐ
ɗɀ 
ȸ Total RNA ɡlɪɵɴ mRNA ȐɸČǖɒɴɗɭȿOligo(dT)20 ɸʩʸɽʯˀɞɐɜ
SuperScriptIIIˁLife Technologies˂ɡɱɳǺǱ?b¾ɸǁɚɗɀqPCR ɣ Faststart 
SYBR Green MasterˁRoche˂ɢʩʼʚʉˀʺɡ·ɚɜʊʾʩʺǤǊɐȿThermal Cycler 




3.10 6řĥȚĨˁImmunoprecipitation assay˂  
 
ȸ ʪʅʓˀɸ8¶ȿ36÷ȖƑȃɐɗ BSR-T7/5ƎƧɣȿ|yɡ HormaldehydeˁƏľ
« 0.2%˂ɸĳRɐȿķɝ 10DɽʾʃʵʪˀʚɒɴɍɞɝCrosslinkɐɗɀɕɢ¶ȿ|y
ɡ 2M GlycineˁƏľ« 125 mM˂ɸĳRɐȿķɝ 5 Dɽʾʃʵʪˀʚɒɴɍɞɝ
Crosslinkɸ/ĕɐɗɀĴɸÚɜȿƎƧɸ PBSɝ 5tīɚɗ¶ȿScraperɸőɃɜ 1.5 
mlʕʵˀʨɡƎƧɸtcɐɗɀ2,000 rpmȿ3Dɢȅ¼ɡɱɚɜƎƧɸĥȚɏɔȿĴ
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ɸɢɖɃɗ¶ȿ300 µlɢ IP Bufferˁ50 mM Tris-HCl pH 7.9, 100 mM NaCl, 30 mM 
KCl, 0.1% NP-40, 1 mM PMSF 1.5 µg/ml Heparin˂ɸĳRɐɗɀʩʼˀʨʓɽʩɢʒʝ
ʇˀʓˀɸőɃɜȿƎƧɸƄũɐɗ¶ˁ40wȿ30Űȿ5t˂ȿ15 krpmȿ4ºCȿ10Dɢȅ¼
ɸǁɃȿĴɸtcɐɗɀ300 µl ɢĴɸʌʹʉʜɽʏʛʕʵˀʨɡŲɐȿÑ#ɸĳR
ɐɜȿ4ºCɝ 2÷ȖɰɴɯɇɡãÔɐɗɀɕɢ¶ȿ20 µlɢ Protein AɸĳRɐȿɏɲɡ
30DȿjĎɡãÔɐɗɀ2000 rpmȿ4ºCȿ1Dɢȅ¼ɡɱɚɜĴɸɢɖɉȿIP buffer




3.11 RNA immunoprecipitationˁRIP˂assay 
 
ȸ ȴñĨ 3.10ɡɂɴɱɄɡ6řĥȚɐȿ2 x SDS sample dyeɸĳRɒɴLɢʊʾʩ
ʺɡȿ120 µlɢ Elution bufferˁ50 mM Tris-HCl pH7.9, 100 mM NaCl, 1% SDS, 10 
mM DTT˂ɸĳRɐȿ70ºCɝ 15Dɽʾʃʵʪˀʚɐɗ¶ȿĴɸtcɐɗɀÓCɐɗʊ
ʾʩʺɞȿ5%ɢ6řĥȚLɢƎƧÓCİˁInput˂ɸɢä$ɡőɃɗɀȐɡ
ɐɜ 10%Ȑɢ 5 N NaClɸĳRɐȿ70ºCɝ 45Dɽʾʃʵʪˀʚɐɗɀɕɢ¶ Proteinase 
KˁƏľ« 0.5 µg/ml˂ɞ 0.5 M EDTAˁƏľ« 10 mM˂ɸĳRɐȿ37ºCɝ 30Dɽʾʃʵ
ʪˀʚɐɗɀ2.5 µg Glycogen xɝʧɿʠˀʺʿʅʼʼʬʺʱÓCȿʀʓʠˀʺĥĝ
ɸǁɃȿƇǊɐɗɀĔɡ DNaseI BŌɸǁɃȿ>«ʧɿʠˀʺʿʅʼʼʬʺʱÓCȿʀʓ
ʠˀʺĥĝɡɱɚɜƇǊɐɗɀĥĝŅɣ 10 µlɢ 10 mM Tris-HCl pH 7.9ɡÊĽɐȿ1 
µl ɸ RT-qPCR ɡőɃɗɀǺǱ?b¾ɣȿvRNA ɡņŘŠɡƒiɒɴʩʸɽʯˀȿ
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5’-ACAAAGTTGGGTAAGGATAG-3’ɸőɃɜȿSuperScriptIII ɡɱɳǁɚɗɀɕɢ¶ȿ
qPCR ɣȿTHUNDERBIRD®SYBR® qPCR MixˁTOYOBO˂ɢʩʼʚʉˀʺɡ·Ƀȿ
vRNAņŘŠɠʩʸɽʯˀˁǅ 1˂ɸőɃɜ vRNAȐɸȐɐɗɀ 
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4. ȴƒĄ  
 
 
4.1 ÈĆGüɡɆɃɜȿMV(C-)ÈĆƎƧɝɣ MV ÈĆƎƧɱɳɮǱ?ȐɈĵ
ɒɴ  
 
ȸ C ʓʾʣʅǫɣɾɽʺʎɢ RNAiËɸÐJɒɴɍɞɈȿMinigenome assay ɸőɃɗ





Cɐɗˁv 5B˂ɀɕɢƒĄȿC ʓʾʣʅǫɢŞŋȐ(Šɡ GFP ŞŋɈĵɒɴɍɞ
Ɉõɲɇɞɠɚɗˁv 5Bȿlane 4ȿ5˂ɀC ʓʾʣʅǫɣ vRNPɸčËɒɴɾɽʺʎuɞ












ɏɵɗ 37ɀɍɢĿɣ Minigenome assay ɡɱɳ¸ɲɵɗƒĄɞƳɐɜɃɗɀñȿɱɳ
ÈĆɢôɃ÷üɝɂɴ 12 ÷ȖɡɆɃɜɣȿɃɓɵɢ mRNA Ȑɮ MV(C-)ÈĆƎƧ
ɢñɈMVÈĆƎƧɱɳɮ!ɐɜɃɗɀɾɽʺʎʓʾʣʅǫɢŞŋɸɾʀʎʓʾʨʼʖ
ʘɼʾʆɡɱɚɜǒăɐɗɞɍɶȿÈĆ 12÷ȖɡɆɃɜ C ʓʾʣʅǫɣŞŋɐɜɆɳȿ
ɢɾɽʺʎʓʾʣʅǫɞŘɠɳȿÈĆ÷ȖɸǷɚɜɮŞŋRɣɫɲɵɠɇɚɗˁv





4.2 C ʓʾʣʅǫɣ N ʓʾʣʅǫɞŤÞƒiɒɴ  
 
ȸ ĔɡȿC ʓʾʣʅǫɈďŠɞɒɴɾɽʺʎuɢjɸǁɚɗɀÈĆƎƧɸőɃɗ6




œāɢuɞƒiɒɴɞßĸɏɵɴ 46ɀɪɓȿC ʓʾʣʅǫɞ vRNP ɞɢƒiɸČǖɒ
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ɴɗɭȿvRNP čËuɝɂɴȿNȿPȿL Ɇɱɦʳʙʺ MV ʈʠʱɢŞŋʪʅʓˀȿɕ
ɐɜCʓʾʣʅǫŞŋʪʅʓˀɸƎƧɡ8ɐɗɀ36÷Ȗ¶ɡƎƧɸtcɐȿPʓʾʣ
ʅǫɡɒɴÑ#ɸőɃɜ6řĥȚɸǁɚɗɞɍɶȿC ʓʾʣʅǫɢ;ĥȚɈǑɏ
ɵɗˁv 8ȿlane 6˂ɀɍɢɍɞɇɲȿCʓʾʣʅǫɣ vRNPɡƒiɒɴɍɞɈõɲɇɡɠɚ
ɗɀɏɲɡ vRNA Ɉɍɢƒiɡ½ǍɝɂɴfƨÀɸČǖɒɴɗɭɡȿʳʙʺ MVʪʅ
ʓˀɸ8ɐɠɃȴĀɝjĎɡ6řĥȚɸǁɚɗɞɍɶȿvRNA ȧxɝɮj
ų«ɢ C ʓʾʣʅǫɢ;ĥȚɈČCɏɵɗˁv 8ȿlane 7˂ɀɍɢɍɞɇɲȿC ʓʾʣʅǫ
ɣ vRNPɸčËɒɴɾɽʺʎʓʾʣʅǫɡƒiɒɴɍɞɈŬqɏɵɗɀ 
ȸ Ĕɡ NȿPȿL ʓʾʣʅǫŞŋʪʅʓˀɸĎɁɠƐɫiɷɔɝ8ɐɗƎƧɸőɃɜȿ
C ʓʾʣʅǫɞɢƒiɸČǖɐɗɀƎƧɡŞŋʪʅʓˀɸ8ɐȿ36 ÷Ȗ¶ɡtcɐ
ɜȿÑ PÑ#ɸőɃɜ6řĥȚɸǁɚɗˁv 9A˂ɀɕɢƒĄȿC ʓʾʣʅǫɞ P ʓʾʣ
ʅǫɢɫɸ8ɐɗƎƧɝɣ;ĥȚɈɫɲɵɠɇɚɗɈˁv 9Aȿlane 5˂ȿɕɢĀɡ
Lɪɗɣ N ʓʾʣʅǫɸ8ɐɗƎƧɡɆɃɜɣ P ʓʾʣʅǫɞɞɮɡ C ʓʾʣʅǫɈ
;ĥȚɒɴɍɞɈõɲɇɞɠɚɗˁv 9Aȿlane 2ȿ4˂ɀjĎɢȴɸ«ɣ N ʓʾʣʅ









4.3 C ʓʾʣʅǫɣþȓ RNA ɞƒiɒɴ  
 
ȸ ȷŚɾɽʺʎɢʈʠʱɣþȓˁss˂RNA ɝɂɴɀɕɍɝ C ʓʾʣʅǫɈ ssRNA ɞƒ
iɒɴfƨÀɸ in vitro ɝČǖɐɗɀN ýŹɡ His ʓʆɸƒiɐɗƐàɅ C ʓʾʣʅ
ǫɣȿƭƹɸőɃɗŞŋƉɡɱɚɜǤǊɐɗˁv 10A˂ɀɍɢƐàɅʓʾʣʅǫɞȿ5’
ýŹɸ 32PɝèÀďǦɐɗ ssRNAɸőɃɜȿEMSAɸǁɚɗˁv 10BȿĜ˂ɀɕɢ
ƒĄȿèÀďǦɏɵɗ ssRNAɢʢʾʛʌʧʚɈǑɏɵɗˁv 10BȿĜȿlane 4-6˂ɀ
ɪɗȿjĎɢb¾Ņɸ Filter binding assayɡɱɚɜČCɐɗɞɍɶȿʓʾʣʅǫɢĳR
Ȑ(ŠɡȿèÀďǦɏɵɗ ssRNAɈČCɏɵɗˁv10BȿĜȿlane 5ȿ6˂ɀ
ɢƒĄɇɲȿC ʓʾʣʅǫɣ ssRNAɡƒiɒɴɍɞɈõɲɇɡɠɚɗɀ 
ȸ ɾɽʺʎɈÈĆɐɗƎƧ=ɡɣ ssRNAɢĉȍɮxɐȿɃɓɵɮCʓʾʣ
ʅǫɞƒiɒɴfƨÀɈɂɴɀMV(C-)ÈĆƎƧɡɆɃɜɣƱł6řǞɢ­ɉȑɞ
ɠɴ dsRNAɈƺŵɒɴɍɞɈŧɲɵɜɃɴ 34ɀɱɚɜȿC ʓʾʣʅǫɈ dsRNAɡƒi
ɒɴɍɞɝƱł6řɡɱɴÈŧɸ6ɵɜɃɴɍɞɮßĸɏɵɴɀɪɗ C ʓʾʣʅǫɣ[
ňŞŋɡɆɃɜɣĉɡxɒɴ 38ɀĉɡxɒɴŌœɡɛɃɜɣõɝɂɴɈȿ
ɢ DNA ɞƒiɒɴfƨÀɮƣɅɲɵɴɀɕɍɝȿC ʓʾʣʅǫɢĉȍɧɢƒiņŘ
ÀɸČǖɐɗɀɪɓȿĉȍɞɐɜ ssRNAɆɱɦ dsRNAɸőɃȿFilter binding assayɸ
ǁɚɗˁv 11A˂ɀɕɢƒĄȿdsRNAɧɢƒiɣ ssRNA ɱɳɮ®ɃɍɞɈõɲɇɡɠɚ






ssRNA ɡņŘŠɡƒiɒɴɍɞɈõɲɇɞɠɳȿÈĆƎƧ=ɡɆɃɜɮ C ʓʾʣʅǫ
ɣ vRNA ɞƒiɒɴɍɞɈŬqɏɵɗɀ 
 
 
4.4 C ʓʾʣʅǫɣ N-vRNAɢƒiɸǤƀɒɴ  
 
ȸ Nʓʾʣʅǫɣ ssRNAƒiʓʾʣʅǫɝɂɳȿvRNAɢþȓȊDɸWɒɴɍɞ
ɝ RNAiËɢȒzɞɐɜĒƨɒɴ vRNPɸ±Ëɒɴ 9ɀɍɵɪɝɢƒĄɇɲȿÈĆG
üɡɆɋɴ C ʓʾʣʅǫɡɱɴǱ?,ǿɣȿN ʓʾʣʅǫɆɱɦ vRNAɸɐɜǁɷ
ɵɜɃɴɍɞɈßĸɏɵɗɀɕɍɝȿC ʓʾʣʅǫɈ vRNP±ËɡȗɒɴfƨÀɸČ
ǖɐɗɀVero/hSLAMƎƧɡMV ɪɗɣMV(C-)ɸÈĆɏɔȿÈĆ 24÷Ȗ¶ɡƎƧ
ɸtcɐɜ RIP assayɸǁɚɗɀtcɐɗƎƧɣȿÑ NÑ#ɸőɃɜ6řĥȚɸǁɃȿ










5. ƣ  
 
 






ɣ MV(C-)ÈĆƎƧɢñɈ MV ÈĆƎƧɱɳɮǱ?ȐɈɃɍɞɸŪǝɐɗ 37ɀñ
ɝȿÈĆ 12÷Ȗ¶ɡɆɃɜɣȿMV(C-)ÈĆƎƧɢñɈMVÈĆƎƧɱɳɮɾɽʺʎ
mRNA ȐɈ!ɐɜɃɴɍɞɈõɲɇɡɠɚɗɀC ʓʾʣʅǫɞƒiɒɴɾɽʺʎu
ɸÝƍɐɗƒĄȿN ʓʾʣʅǫɞŤÞƒiɒɴɍɞɈõɲɇɞɠɚɗɀɪɗȿin vitro ɢ
ȴƉɡɱɳȿɾɽʺʎʈʠʱɞɮƒiɒɴɍɞɈŬqɏɵɗɀɍɵɲɢƒĄɸɮɞɡȿN
ʓʾʣʅǫɞɾɽʺʎʈʠʱɇɲɠɴ vRNP ±Ëɡ C ʓʾʣʅǫɈ²ȪɸɂɗɅɴfƨ












ňɝɣɢ N ʓʾʣʅǫɞĉ=ɝAȥ#ɸ±ËɒɴɈȿP ʓʾʣʅǫɞ;Şŋɐɗ
iȿPʓʾʣʅǫɈDʌʴʫʼʾɞɐɜNʓʾʣʅǫɞƒiɒɴɍɞɝWɐƎƧǫ
ɡxɒɴ 48ɀɪɗȿPʓʾʣʅǫɣNʓʾʣʅǫɢƒiʛʲɽʾɞɣŘɠɴȮ{ɝ Lʓ
ʾʣʅǫɞƒiɐȿL ʓʾʣʅǫɞɞɮɡǋǊɸǁɄ 49ɀN-P ǋi#ɈȿǋǊȊ ɡʹʅ




ɢƒĄȿvRNP ±ËɈ,ɏɵɴɗɭȿǱ?ɢȒzɞɠɴ vRNP ȐɈɅȿǱ?Ɉ

















5.2 C ʓʾʣʅǫɈƒiɒɴɾɽʺʎuɡɛɃɜ  
 
ȸ þŨŶɡɆɃɜȿC ʓʾʣʅǫɈ N ʓʾʣʅǫɞƒiɒɴɍɞɈõɲɇɞɠɚɗɀɪɗȿ
Nɪɗɣ Lʓʾʣʅǫɸɐɜ PʓʾʣʅǫɞȖÞŠɡƒiɒɴɍɞɈõɲɇɞɠɚɗɀ
L ʓʾʣʅǫɞ C ʓʾʣʅǫɢƒiɡɛɃɜɣȿL ʓʾʣʅǫɢÑ#Ɉ8Íɝɉɠɇɚ
ɗɗɭČǖɝɉɠɇɚɗɈȿƒiɒɴfƨÀɣɂɴɀɮɐȿCʓʾʣʅǫɈLʓʾʣʅǫ
ɞƒiɒɴɢɝɂɵɤȿC ʓʾʣʅǫɣ L ʓʾʣʅǫɸɐɜ RNAiËɸǤƀɒɴ1
ɉɈɂɴɍɞɮßĸɏɵɴɀɪɗþŨŶɝɣȿin vitroɢȴƉɡɱɳȿCʓʾʣʅǫɈʈ
ʠʱɞƒiɒɴɍɞɈŬqɏɵɗɀC ʓʾʣʅǫɡɆɋɴ ssRNA ɞɢƒiȮ{ɸõɲɇ
ɡɒɴɗɭȿC ʓʾʣʅǫɢŘ#ɢ$ǊɸǛɫɗɈȿƐàɅʓʾʣʅǫɢtcTŊ
















vRNA ɂɗɳɡƒiɒɴ N ʓʾʣʅǫȐɈɠɃɍɞɈõɲɇɞɠɚɗɀɍɢɍɞɇɲȿ
C ʓʾʣʅǫɣÈĆGüɡɆɃɜȆEȐɢ N ʓʾʣʅǫɸ vRNA ɡǉ3ɐɜĒƨŠ
ɠ vRNPɸ±Ëɒɴ1ɉɈɂɴɍɞɈŬqɏɵɗɀ 
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ǅ 1. Quantitative PCRɡőɃɗʩʸɽʯˀʐʖʚ 
 
Gene Forward Reverse 
N 5’-CCCTCTGCTCTGGAGCTATG-3’ 5’-GCCAATGTGGAACTGACCTT-3’ 
P 5’-GGAATTTCAACTAAAGCC-3’ 5’-CTACTTCATTATTATCTTCATCAG-3’ 
L 5’-CACGGTATTACATCTTCACG-3’ 5’-GCATCTCTGTCAATTAAAGG-3’ 
β-actin 5’-TGTTACCAACTGGGACGACA-3’ 5’-GGGGTGTTGAAGGTCTCAAA-3’ 
vRNA 5’-GGGACAAGAGCAGGATTAGGG-3’ 5’-ATCCGGGTTTCCAATTAACC-3’ 
 
Nucleoprotein (N)    
Phosphoprotein (P)  
Large protein (L)  
Fusion glycoprotein (F)  
Hemagglutinin glycoprotein (H)  









+ viral RNA  (vRNA) 
=   Nucleocapsid (vRNP)
Envelope
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2nd ORF 
…CCGAUGG…GCCAUGUC…AAGGGCA…AUAAUGAAGUAG… 
1st ORF G insertion site  
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